
S3 


V 

CP 

P 

a 

co 


w 

CO 

OP 

CP 

CP 




09 


z 




PQ 



<3 

P 

OP 

CP 

»p 

o 


OP 

CO 

OP 


cs 

< 

CO 

< 


CO j= 


http : / / www .sff.net/people/geoffrey.landis 


Single Stage to orbit: 

Pros and Cons 
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♦ The main cost of a launch is not the fuel cost, it is the ♦ No margin: if structural mass grows by a few percent, 

operations. playload decreases to zero! 

♦ Simplicity. ♦ Vehicles has very large lift-off weight 

Vehicle must be optimized for entire trajectory 



Two Stage to orbit: 

Pros and Cons 
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Bottom engine expansion ratio can be tuned to best performance 
at atmospheric pressure, top for vacuum 
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Types of Jet engines 
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Why not a Scramjet-based Engine? 


B 

s 



■a 2 



Cons: 

♦ LOX is very cheap and dense 

♦ Jets have much lower thrust to weight ratio than rockets - heavier engine is needed to produce the same 
thrust as a rocket 
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Scram jet 

(supersonic combustion ramjet) 



test of NASP inlet 
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Rotating tethers (used for propulsion) 
Electrodynamic tethers 
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From http://www.tethers.com/MXTethers.html 
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Laser-boosted rocket in initial air-breathing phase (schematic) 






Launch Assist Systems 



Launch-assist systems such as an electromagnetic track ("maglev") or a pressurized-piston launch 
assist device can significantly improve the payload of a single-stage-to-orbit vehicle by giving the 

vehicle an initial velocity without burning rocket fuel 




Pioneer Rocketplane Concept 



In the "Pioneer" concept, the launch vehicle (shown in black) is launched on a jet engines with empty tanks. It 
loads the rocket fuel with mid-air refueling. (Image from http://www.rocketplane.com/) 
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The prototype of the Pioneer vehicle does not go into directly into orbit, but instead makes a suborbital "hop. 
At the peak of its trajectory, above the atmosphere, it releases a satellite. A small solid rocket motor takes the 
satellite into orbit, while the launch vehicle returns to Earth. (Image from http://www.rocketplane.com/) 



(Image from http://www.rocketplane.com/) fuel 





Geosynchronous skyhook 
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Science fiction (today) 


Access to orbit is expensive, 
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